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I f® £$9610 ^ 2004/5/24 

33 a*!] cfl-g-S)^ ^o]s. ^^*>jl ZL nfl^ ^^^V# 7>^f-^ 1g-o.JL*| A]^?)] 

^■^t ^ £-^#3 Sa'Sf ±L>£ ^7_>^ Sa"^: 2:3 °1 trflnfcf jjntfljiL ^ 

A]^^- ^ ^31, ^7^ <^ X\# ^ ^H^-JfE] ^^fl^ ^7} JL^jQjQ* 

51 3 
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102^^9610 ^ 2004/5/24 

^ ^^fl^ 1 ^ {Time-scale modification method for digital audio signal and digital 
audio/video signal, and variable speed reproducing method of digital television signal by 
using the same method} 

£ l£: l^ofl ^ Al^^^^ (time-scale modification: TSM) 7fl^# 

s. 3£- ^ €*HH 4^ ^^-^1, T-fl^Al^ ^SLX}7} ±.^2) 

£ 4^ ^ ^iS} *WlHJ* ^*S^7] 7} S.Xtf± ^ E o]cf 

£ 7^ "^a)-#s.^- Al^7l^»sl ^*M*r» jL-§-£o]t}. 

^1^(200)3 £/]t ^.s. £ ol4. 
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102flf?»9610 <aj*>: 2004/5/24 



£ 9^ 'SL 8^] a] (200)2] ^ n 3 -^^- ^"1^ -W^to. 

£ 10a^ 10b^ £ 8 9^ a] ^(200 5E^r 200-1 ^fl-g-^Jl t\x]ig TVM- TV 
TV'S f-W)* °l-g-*H. ^-WBflolH ^ A] $7.^"* *_l*8*Hr ^-f^ A] 

-i: £*lth}. 

100: 2.^2.^1 J: no: ^#^!^1£SIL| 

120: = 3>fH 130: ^]2.Bl 

130a: ^^s. 130b: #^^|se) 

140: a>-§-7> 150: <^A]Jr *fl^ 

160: *fl>W 170: l£4Hf 

200, 200-1: 3.tq.2_/tilt3 £4**1 e) 

210: -2.^2. £^H*- 220: t>1^.2- £4*Hf 

230: MPEG 240: ^5.2} 

245: r^Bll-sJH 250: -§-7l-^ 

255: oflscl 260: -SL^-SL DAC 
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#3 <Qx}: 2004/5/24 



265: *)H-r- 270: 7l<^-f 
275: 280: 

£.t)SL *\3LS>\ X\ #^?\) fl^j ( t ime-scale modification: TSM) 7l^ofl 
^.cf ^1^>7)1^- TSM ^e) ^ t^ig ^r^^o] Tfl^A^o] \&4=- 
•i:^ 37H 7)2] ^5[7fl *H1*H f-AS.*), ^eHcH -i!^ ^^fl^3 *H 

(overlap-add: 0LA)°1 tJ-^-e) o]* 7 ]^ s ^ ^7l#^7>^>^ (synchronized 

overlap and add : SOLA), Sf^f-fH-KS 7]# ^ 7}^ (waveform similarity based overlap 
and add: WSOLA) 7)] 4? ^^i}. o]=. 7 ]^6| 7 ]^_ ^^.Alj: 

^t, ^ -2.^.2- tflo]^ ^B^ofl tfl^H ^(analysis)*}- (synthesis)* n. 

tr ^^S-^ ^S#JE£] H]# t+Efxfl^ £-2.3.*!, A>-§-7>7> ^1^^ ^J)^ 37]7> 

64-5 



103^^9610 # 3 2004/5/24 

^ W-M= *>M., TSM ^s)^ #^ -$.^-$-^1^^] o]^ -g^jos.^ ^ 

^ TSM J^j^]-^ oi^ ^ ^o]^ ^eflo} ^ ^o]^ ^ ^oj 

<29> TSM «<HH nHl ^^Als fl<>H , S^-fr ft* ^M^S Ss 

sf Jfr-SJ^ Sa^ «13. 33^3-. ^, 

oo> a = Ss/Sa (1) 

<3i> ojrf. 7H, Ss^ ^#?IHH ^Hr 5 ! *Mf3*I €£.-f* *fl«fl*m *fl <^ €JE 

-f Wi4 W i+ i (Sfe ^ul^ji, Sa^ £4m?)HH ^Efl^ 

^B^^r ^^o] €£-fS nflo^ 013 €£ o. W;Sf w . +l( s ^ srefloj) 

tS I|s|££, ^"S?>3 Ss4 -g-^|?J:3 Sa^r ^ 
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102^^9610 ^ 2004/5/24 

<32> TSM SJbH Sft<H^. ^ a}-§-7>7> 7l3*Kr a o] ^4 TOOz; Ss ^ 

^^H Sa^ (1)^ o]-g-^- ^Afoj) o^sfl ^sfl^tK ZLficl] § 

Sa5] ^JAJ- ^ol SsS+ ^H] nf^^ 7}<2^ 7 }- o>^ ^7} ^ ^ &r}. 
Sa°l ^ -g-7Rr €*flS.^ ZL 7^J- 7>^ 7^^-i- ^-§-^ 

^o] * 7 >s|*}.t|.. 6\mt$ Tfl^M) (l)oflAi ^*fl*l^ Sa^ itol 31.7o1e}-ji 7>^^, o) # 
3]4H o] ^-cm^se^ 7}^- 7>^ 7><3^ 31(JEfe 32)# *}-g-*Rr «■ 

4J#33 ^^-^tj.. c^H ^-g-^ £^t>z^ ^Ti^'ole). ^ Sa»S 

<33> ^ Sa'» *l-8-*M c]^)^ iL^^ol^)» TSM ^JLSL 7>^>^, 

^?>3 Sa^)- ^ Sa'3 ^>o]s. o)v}*\ t^a];^ ^^tj-. If, £ 

Sa tfi^H ^ Sa'» ^-g-^H TSM fh}fe ^^r, *}-g-^ ^ 

■ir a '£j SH A}-g-*>7} a ^ ^4 3# ^- 

<34> o}e)ift 7fl^A]7i^ Tfl^r ¥3€ ^ 5U^-. TSM 7}^ ^^.Alj:^ t^a^o] 

4|*r HTfl ^3E fltK cfA] ^>^, A]~g-7;>7> 2«fl bbMM ^7.fl^ ^ 

« , o}l€tfi 1.8U« 2^ 2.2Hfl^ ig^^ 7fl^tfjL tfr^S. A>-§-7>^ zi *H* HTfl 

<35> »}^SL ^ X^-SHi- ^B)n]t^^ ^^^o^ ^ o. ^^a]! 
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^ ^ 5L<£o] nj-S icfe o]^- -^>aa ^l7> ^^icf. n^-^ T SM -2- 

^^SSl ^X\^rO) ^-<gx) <^>7l^H ^ ^ M ^^>7fl -fi-*}^ ^ 

TSM ^-g- ^fl^Kr s.^ tb^. 

<38> M-o> 7 |- £ -&7l^l« ^.^-ih ^ ^ t^lg AV^lJl^ 
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10»W9610 2004/5/24 



J^iL^J:^ Al^^l^^^ojl sXo]*), SLK)SL*m2\ mSa ^C^, ^7l o]^ 

^) WW N+Kmax7flS] Aj^g- ^^^7) m^l W m iLi2. ^*>3 , d^cq Ss«- 

#7l q£ M-fe- 7><3^<|J uqcfl^. n ZLiflS. SaS. ^-g-^>Ji dt^& 

nflofl^ zl 7 ># 7>7}£ ^ t4<3^» ^ ^ £-^#3 Sa's}- Ji# Sa" 

^ &o_5L ^^Ji 2z#o) ^€ «M4 #7l Sa tflAiofl # 7 J ^ ^Tj- 

3 Sa'*}- iL# £^#3 Sa"-^ 3M: 31 3] 3. ^-§-^ #7fl; #7l ^^^7l^ W m ^ 
Si^S-i- °]^i^7l t^^25] iHH OV+l^^l Kmax7fl ^a^*}* 

^ 7fl^ AjS^ 4}^*}^ #7l #^ £.C]JM8#£| nfl #0)]^ 0V7fl^ Afl-^ ofl ^ 
#7l ^7.B^7l^ Wm 5l 0V7fl^ Iff #<>] o.A>3E7> 7># ^ ^ #7l ^ 

7fl^7l^ W m ^ ##*m #7l -€7fl^7l£l Wm ^ $MM 

1^+1^^ 'g-^fEi N7flS] Aj^ ^7fl^7l^ ^-7>H 5)1^^-3. ^}JL, #7l J$-7}^ 

0V7fl ^^*^r #7] o]^^ 7 ]^ H^l^ *fl ^JjL^ 0V 7fl^ 7B^^ 
JLii. ^-7>^M ^fl^M t^SS.^ ^7^1; ^ #71 ^7]]^7l 

^) 7^12:4 #71 a<^l sl^fl ##3^ 3l##<2l zflAj AlTi ^r^^Jl, 

^T^€ 7fl^Al^^]-7> ^^^^^ SHM^ 7^ o-l- #71 dl^Sl 

STdo] ^Slfe 7g o.^ ^^Rr ^7^1 «■ ^-ti]*Rr ^J^- ^ -sKr 3*1^ 

<40> A>^-7>7V <>l-g-SH *l^t!: €^r§r SJW #71 ^#^r a 51 &ol ^t}. rfs. 

wlcl^.A]^ #71 a ^l »1^ ^£ ^cf. 
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^ rz. $4) ^7^*H Sa» ^] a>#*H , £-^#3 Sa 

#7] ^^.AIJ:^ ^JI S}.^-^-A>£ *13 K m ^r #71 ^tb 3l<tf: 

*13 #^l7l A*B, #71 W m ^- ^71 Kmax v)HH ufl^7)p>t}- ^)£h 

$HH smSLHSisq &oH. ^-71 sj-^-f^KS^ 

^fl"7l^ ^ Aj. 7 ] ^ 7 fl^o} Afl^s. ^ tfJ^JE^. 333 - O] ^ o-, 

3}tfl ^^JE §M fl^f 3l# *H #°l7] fltfl, #7l o]^ 7 } Hefl 

41 J:* ^^Is^ a]tqiiAi^ s £e|*H ^^tt ^taS ^^^*>^- 

a <HH Si^^i, #71 #7] £^h§: a ^ o]7lsH ^^e)§>^ i£ 
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^ ^ ^ ^(Tl)^B) ^^A]^(T2)^1^ ^ ^3J-A]^;(T2-T1)3I)- #7l 3±7] o]± X\ 
^(TlHH ^^^^ *)t\£_ ^i^H ^(TS1)^-B| ^711 A]^(T2)«1H ^^Hl 

^ ti]^^. =5)1^^ E^^H #(TS2)*}*13 ^uZj-Al^^-TSl) &4 Zj-cJ-. 

^ll^cf. °H1 = MPEG ^^.S. <£^HfJi5}- ^ c)*lig «J- 

°l-8-*H ^-71 «<J-^3:» 7fl^^ « 6 V^ol] ^7>7} ^-y.^ol5L 71 

(phone-break key) » a 1^-t-^^ ^^s]b ^*ll! €31*1*1 U^-tiA* ^ 

^HAS ^Sfe A}-§-7}7> ^^TT, ^-7] 7^^ol] 7^S| 

°1 ^##(FIF0) *<H^^. tl^^L 71^^ ^-g-bfl 2]?\is}<*\ iH\fi til 

^^Alssl- ^.c1^.a]J: 421-011 tfl^l-O} *}sl, ^-§1 ^-71 ^.Cl^A]^ £4-=^- 

^"71 Ulrl^LAl^ ^7|] a0ll o^7 1 ^5j > ^. 7l &^-ir ^-g-^H ^-7] 
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1QWM01O ^ 2004/5/24 



# a -8- ^r#^ul, <?33-tl:M ^.ii|^.Afl§ ae^|. cf^o^ ^^-o S ^^zl zl ^ 

7f^^ f-^-^-^) € #3^1 313. o]^^]^ ^ 

^^fl ^AlS)^ iB^OJl tflAlofl #7fl» 

S. ^-7] 7^^oj} iH^S tflXlofl Aj- 7 ] ^7]) ^S]^ ^Ajjr-g. 

^71 7]# ^^t!r Al^>ol Aj- 7 ] ^^^2] # 7 ] £| tfl 

^^l^T-i- 2^Kr ^-f , ^"71 ^ o. 

<50> ^71 ^13^ S.^^- ^*}7l ^ ^ofl ^e^, ^-ofl^-^-O 

^ «<j-^o] X| ^tf. o]ofl n}.^, MPEG ^^-S. ^^^^ t|X|Tg 
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<H*i, ^7] ^SRr #31; a>-§-*H ^tb ^-<?H=-# 

^Kback & slow key)^l #7] a)^^ IH 1 ^ f^H 3. 

til^^J:^ iL^^J: z}-zHl tfl«H a^S-JE. zflAJM 7>^*>£.^. ^^#^1 sl7ls} 

^ ^71 ^.xq^J:^ ^^ej^. a>#^ >a-7l Hi^^Ais^l ^*)1 

* a 4) 37i*>£), ^71 3-8-*H ^-71 tiitq^Ai^l- «^e1« <£o]x] 

5= W]x^^.A]^o] ^^OJ ^.g. AV#Br>Jl, ^Alj^o} ^^.ABS. AE^f r^o) ^ 

€3*H 7B^ isH a] ^7)]^^ ^ #^ai^ s ^^>^ «j-^o. s oi=.c^xl^ ^1; 

<51> Aj- 7 ) t^ig ^^flA^^oj) flo^, A>-g-7} 7 > 71* 

^S-JELS ^A3^-7l ^ 5L*r 7flA3£j^ ^*fl ^Ali)^ WJ-^AJJ: 

<52> Aj- 7 ) *H33 J=-2|* ^*>7l ^tb ^ 4€- ^5^, ^Al A]^7l^ 

-ir ^ ^<>1 ^1^^4. °H 4^3, MPEG ^^Ml^- ^ t}*T^ ^Bll«l^ 

-M S^ilB iB^t 4^*H ^1#^5. wl^^s}- ,£.t^* 7||a|^- ^ o] 
-§-*H #7) «o v ^S* "J-1H1 Ai<H^, ^<HS A>^> 7 > ^a]^s.^- ^(Immediate 

Slow Key)* a]^^-e] # 7 ) ^ai^s. ^>^o.s. ^^V^ ^1 ; ^- 7 ] 
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^Mi* 4^ JL ^*>JL ZL ^ZJ<>1« ^-71 til^^Al^ ^ £ 

a o u -]^ 0]=^^^ xa-3); ^^e)^ wl^^^ ^.t^^s» ^^fl ^I^tt U-^-y 



<53> ^-7] ^^fl^^^r A>-§-7>7> 5]^ 7l» ^ A^JfE-^ ^-§-^ & 

^Sl» §>ul, Jl^r 7fl^5)^ wj-^Al^^. ^ 7] | ^A}£)^ «j-^Als 7>£] A]^> 7 > &$S>\ SL*\ 
ojtflS #^11-^ #7l 7-1^-^6)1 IH^S. Cfl^lofl #7] ^ «^#S 

<55> SEtV, ^ M) 7H t^ig IH^^S} ^^^E)^^ #7l aj^^l 

^^sl^7Hl MPEG cl^cl ofl *}t)SLtl3L2\- Sl^^slW z^z]- oj- 
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^ #33^ *)t\SL ZEefl^ 7 J|^» #7] ^^^># #4^]71tt # ^ o]± ^ SE^ o] 

<57> o^, -£^-1: ^-S^H ^3 <« #4^7)1 -g^t*. 

°1«fl7> ^A7> £ 1^ t)x)T£ SLK)£.*\3L<*) TSM 4N» ^^71 ^ 

^ ^-g-^Hr TSM <$m±3L2) ^.tq^-f- ^e^-fc 

T 1 *^ 7}^^^ TSM 3711 o]^^|cf. 

<59> ^#31^ £ 12\ (a)^ ^ ^^^0] c^]^ _2.^_2.^# ae||. E ( b) ^ ^ 

7l» q-EHH Sl^^S. S>ufoi -g-^v Wm ^ N7fl oi Afls.^ o] = ol^ S b)1 

Kmax 7fl5l n| ig-^ N+Kmax7fl^ ^-"-5. ^^^4. *4J^M|*| , ^ * 

<60> S. l£) (c)^ (dKr A^rS-^-Q TSM ^a)^ f^Al^t £^^.4. o]^ 

64-15 



102»£ i »9610 #3 2004/5/24 



l-olrq-. Kmax7fl^ a^tf. ,4^ nfl ^7Wtf #^A]Jr ^MHfe N7fl^ 4$ 

d l °l-§-€4. £ 1^ (b)3- ^ ^^h*^- ^Bfls] 

£ 1^ (c)°fl ^o]B]<g:oi ^40) *>h.s., 7flwl]^ ^^o] 0 V m in} 

^ 0V m 'ol c| ^ &o] sJjl Ss'^ SaM €■ 

#0] ^rf. TSM ^-M^r, 5. l$\ (dH 

ol ^o^o^o) ^jelS, 7fl nfl *] #^^o] 0V m J±4 ^ ^3£<>1 0V m "ol ^ €- & 

°1 ^3- Ss"^ ^r*m^ SaiH} ^ ^cf. o] ^ <£o| ^ zl 

^^.<=>] 0V m ' JE^r 0V m "3 a|s^ ^)ol^ ^ ^014. Ss' 

Ss"Sl- ft^M Sa^ ^ a #3% ^>o> t!:^-. 

^o] w}5L ^ ^74]^ (l)^. 
<ei> 01^ ^el| 0 Jl-^ f^^lt- «-<g^ol ^-A|^-rf. nj-eJ-A-j t^xiJioflir ^ 

2^5^1-71 ^tb 31^7> ^Jl^c]-. W m ^ Sa* r^e}- 

i^s\3L tcj-^ icO]^ ^4isl-^4-. 
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^Al^l^A^ ^^?> 0V m '(a^ 0V m "HH£) ^«(10a, 10b) #3 ^-Jl^JES 3]^} 

a) |Hr4. <#3L^4&5L2) nti^S SX^S. ^x}^ 

iffl #<*)>H 0V m '(S^ 0V m ")7fl5l Afl^o) M^th* tM3*K3I, J3. f^J^H <&3€ Kmax7fl 

^7B^7l^ w m * i^^M^AS w m 4 o]^ 7 )^ Fm -i 

^ f^#3 ^«(10a, 10b) iW sjtfl all^^Nr *13 M: ^ 

tfl ^Hl^SL ^fl*m W m ^ <|JJ=loi ^^fl^7]^ =^|<g F m * o]^7l^ S. 

F m _i f^^S tb4. W m 3 Vfl^ ^#3)- Kmax-Vflsl 

AflS^- 4^x1 N7fl^ AflS-o] f^JiS ^-7>Sl^ F m °] Qt\-. ZL 

B]JL 0V SE^r 0V m " oil ^«(10a, 10b)£r 7W%^*>\JL, ^^7) 5.31*3 

^■A]^ ^cj-. o]ofl "^711^71^ #^^l^7> ^^^14. ^tfl ^^S. X]^ R^H ^ 

7fl^7]2l =eflo] F m -ir ol^^ 7 ) = 31 <3 F m _! <fl 1:<3^°1 7 >^ ^ ^^^l 
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^ 7> ^ ^ ^n>, ^l^f-^T-f ZL ^ CfS. ^ # A^tg. ^ £ 



g(j) = 0, j < o; (2-1) 

g(j) = j/Nra, 0 a j a Nm; (2-2) 
g(j) =1, j > Nm (2-3) 

7) 3*8 ^ «1 ^£Ef nfl 4^ 7 fl<q Afls^. ^£Ef o^rf. *1 4*1 Til ^ 41 «- 4=1=. 

3l#°fl #<^Kr S^T^UOa, 10b) ^ ^« tfi«IH ^1 ZL 

^ 3Mth ou^tii ^ ^^ (10a) ^ o}^ 7 ] =^oj p m l ^ ^ 

^*Kl0b) WS^B) AflS. ol^^7> k (#, kfe 20]^ *><3^)i£| ti |l^o] Afl^s.^. ^ 
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3-§-^S £4H£ Jl4^ 33- ^ 

<68> f^:?r(10a, 10b)£r ^i\}<$ ^7H^q- ^€ 

5a^. ^-€r ^^S.^, "A ^^?>(10a, 10b)3 2*1* i^-stII 3*^ ^£ 

5a^-. f^^KlOa, 10b) ^ ^o] 7 > St* 7}^ nfi 7p§^€ ^(10c)^ SLt\ £.*\)o)tz\ 

IS°lt §Hf ^iLS^ ^^(coefficient of correlation)-* o].g.^. ^ ^cf. ^Tfl 
^ Rxy^r ^* <>1**H ^^>^i=f. 



<69> Rxy = [( axy)/(na x a y )] -100% (3) 



<70> aj7H, x^- >fl4H] ^SRr = f^^V (I0a)4 (10b) ^ 4§#* 

M-i^HH, n^r ^7l|^ 3KM| ^ ^ x, ^ M-eHM, a x S} a y 

^ ^ x, y^ &o)t±. 100[%]-¥-Bl +100[%]?r*13 ^ ^ $X^z\), 

=L &°1 #^-Hf <#^JE7> ^Cf. -tf^7jl^7 r 70%~100% *g-?H ^o}7fl ^£7> ^CfJl 

(high) ^7>^cf. nJ-SH ^^14^ Rxy7> 70% <>]#*1 ^* 
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<?i> ^^Ai ^a>^ ^^-*ba- 7\&Q°)$- ^ ^ ^ 

{Audio signal time-scale modification method using variable length synthesis and reduced 
cross-correlation computations}' °H PCT (#-^^2:: PCT/KR02/01499) 

Sr ^<£& ti>7> $Xt).. O] PCT TSM #^£r ^3Z)- *>7fl 

*r Si*!. #7] PCT #€<=>1H 7flAl^ 7l«: ^H$}- £^^r ^S*}^ ^ 

tfl^]^. ^- ^ &i=- TSM «o^^r 41 PCT ^ 

#^^f. ^lL^^I^ ^£.^1J^ 7fl^^£f 7>^A]7l7] ^tb SOLA^f- Sfe WSOLA^ 
<&Ji^#oi^ j o^*! TSM a o^°l€ ^ SJr^-S. Afl^-Tl) 7flM TSM ^<>1€- 3.^- 3 

<72> TSM #^^1J17> ^M^g- ^ ±^<$ ^ 

<73> ^.C]^.Al31» TSM 7>^ nfl, ^jA} (l)ofl ^|A_V^ Sa7> 

7M ZL 7># 7>7>-S- X}<£^3_ ^*}o} 3-8-*Rr *7>3l|^q-. <*(] 

3 Sa tfl^Hl ^ -gr-*}#3 Sa'* ^-g-^ ^^]^ ^fl^Al^-o. «£4-§;of] xcj-s ^a^. 

^ ^M^sRr ^> 7 > ^^Jtf. ^7lAi, TflAj-Aj-o} 7fl^A]^ Sa^ ^LtflS. 

°ii s a ^ ^^7> ^ ^3 
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io2 ^yp 96i ° ^ ^* }: 2004/5/24 

#3 Sa'# ^lS. ^-g-^. ^ Sa'» 3-§-*Hr 3£r A>-g-*}7> ^# Q 

3 *M °>\d ^ M m, ^^#) a *J-8-*H TSM* ^ 

£th 4^ TSM ^B]^ iL^^^ ^.A *fl^l?>£: A>-§-^>7> a* 3 

71 *H<W3* 3-§-th=K °1 ^H^IH 4-^, ^§#3 Ss» #71 Q S 

*1 nJH*r =L ^fts* 7 }# ¥ 7><S^» 2^ ^ Sa's}- Sa" 

^ -¥-^^}ZL 'db^ S^'o] t£2^ nfl^rf 7fl<M Sa tflA]ol] ^ ^?>^ 

Sa's]- Sa"^ tf.fr ULtfls 3-§-^=h °1 nfl, ^^7Ha^ t| 

7>7> ^3. HrQx] ^ «3<fl tfloflAi ^ o) v}^r>}t± . ^-§-_$_ 

^H^^l cfl^H TSM «o V ^* ^l-§-^H -2-^-2.^1- 
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^ tSM# 3j-3(S20)<*IH, TSM ^e}7} ^ = 3}^ °I44 ^ a13*M^ # 

^Aljroj ^^^m'^ *M* ¥3tb^(S22). ZL^aL <g=*K>3 

^f^^f7> ^-g-^.^ H=fe ^*Rr ^-Mfe §«}5L zl j2.*V» ^^l^m 

iL^^H^r ^*8^KS24, S26, S28, S30). ^ £-^#3 Sa'°fl 3*fl M^fe iL 
fl*D £<ys|fe ^7> h>S 'iL# fraj^zl' Sa"o]rf. TSM -MCS20) *H , 3] 

AM Sa^ *><3^7> o>\i 3-f<*f|*r ^ £-^#3 Sa'4 ^ Sa"^ 

<76> ^ 3-^ #3 Sa'# AV#^ 4^^r thg-ai}. ^cf. -f a} TSM ^tb ^7ls)-» ^ 

^^-cf(SlO). ^715}- #3l°fM*r TSM ^*Kr c|) <^ 7>^1 ofl^tfl H 

5)1^ a>o]s N , f^zjo] 0V, *^?>^ Ss, €*fl£| €i-r-(S^- ^31^)^ o]^ -a^-foi) 

tfltb A Kmax, ^-§- a ^ tfl*H ^ #41 S. ^ 

Sa', Sa", ziBlul Tfl^Al^ ^l^^I -^^j-g. 31*>*Hr cfl ^^.tV £^&<q 

*] ntfls. #^:§l5>| 4^>3-(Sll), ^ = 3l<3 F^B] TSM ^€^r a] 

*1* ^«fl, -fAl A}-g-*>7} «^h§: £M 

(S12). A}-8-*}7> ^l^^l a^J 27)^ #3HH Jfa^ # f ^ 1 

°1 € £^r# a 3 £M (D°)l 4^ Sal- >fl*&tKS14). 

ZLtHs. S20#7fl£} TSM ^€ A)oi] 3-§-*KE^ ^(S16). ^1^^ *^?>^ Sa^l ^&°) 
^ ol*>» ^a>^ ^r^ Sa'^ ^o.S. TSM ^ 

^^l(S20)4]Ai Sa^ ^ ^r>§ Sa'^ 53t°m(S18). <^H1 Sl«fl *] 
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tt^Q TSM a] ^-g-s)^ fr^^^r Sa^ a tfiAjafl ^ 

Sa'^ ftol ^-g-^tj-. oJ3$ ^ TflAj-^ £-^#3 Sa7> 7M*1 ^-fofl 

<77> S20 #?HH^ -g^tb TSM t^sf ^^^7]^ w m ofl tfl^ TSM ^e) 

» ^r s 3tH}. TSM ^m(S20W t!: $ ^%>o)] tf)-$ TSM *)^7} 4& 

SL«4. 4eM H^O^r <*I^ m £| l-s^ a^M S20 #7|)7> <^ 

^€ 1^ ^7>^t|-(S19, S21). 

<78> *m<*j ^s.^ ^ TSM ^el7} o]=c^^i jpr^- ^fl^Al^ Al-^t]. 

(S22). 7fl>$A]7> ¥3-$-*}* ^r#§>7l fl^fe ^. nfl^l^ ^1^^ 7^*1 #3)- ^ 7fl^Al 
*>"i- ^ AV^C^t tb^. Xl^>3E.tfl^lofl^ i^^AlJlS] 7fl^Al^ ^^AflS^ 7 J| 

^ n&|JEL3. a>71 ^ t^a];^ zl ^fl^l^H TSM 

-2-^-2- ^1"^ 7fl^» ^H^>^ ^<H^1^. 4^- TSM 

J^-SLAl^ Aj^ T^l?!* ^ ^JE 7}l^Aj-<>] 7fl^A]^ A} 

-M-7} ^fjr a$\ z^^lSX^ =L ig^7]77}x} TSM SL^S. $ 

7fl^# 7)1 AHf}^ "SH^. °l%7fl 7flA>Aj-0} ^AgA]^ Aj^ 7fl^A]^>ol Aj-#S) ^ o] § 

^1^717^51 7fl^Al?i 3f^A*>» AflS. Aj-^^-cf. 
<79> Tfl^A]^ ^r^^>7> Ajjg dpi, ^ ^o] ^-g-J^o} Aj-^(ofl^tfl +5ms)^r 2:4*Rr 

*1» ^)1HW(S24). S24^^<^)Ai H^-(true)^m, ^7>3 Sa"# AVf^tf (S26) . ZL2J 

31 ^Al7l7l Sin 4# H^l<y ^71 ^-^^ 2±a> £-4} #3 Sa"^- ^-§-tb4. 711 a_V 

€ Sa^ ^iJr-i: ^a>^ -g-Aj?J-3 Sa'» ^^cf^, ^.Aj- Sa ,.o. 
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3- ^ £-^#3 Sa'^ 3HI 3 ^ ^q-. ^ 7fl*M £-^#3 Sa^ 

3£#*H <r3 Sa'* ^s>«4^, 3-9 #3 Sa"£r ZL ^ Sa'3 

SH] 1* IS &<L5Z ^-sm £4- «flsM ^H-a-€ £-^#3 Sa^ #©1 31.7©] , ^ *4J 
#3 Sa'7> 31 (S^ 32)5. Sa"^ 32 (SE^r 31)5. ^ *i 

^tb 3*fl, Jitf Sa"# ^7) $n 3H1 7>^m 

&o_5. 1 tflAiofl 2M- 34 ^-o] 1 ^ e #-§■ ©14^- ^51 ojt^.. o]5q. ^ ^ ©.s. Jitf 
Sa"# ^frtb ZL av#^ Saofl ^ ^7]JfB) 

TSM ^-€(S20)^r 42 nfl 3-§-*b4. 
<so> Sa"©l ^-g-^o} TSM ^ej7> 7l^-£]rf iL^ Tjj^Al^ ^a^Kr 3§*> #<H 

0°fl 7}7?\$\&t±7\ n. iWMfc tiVrfl^-J: #^0.5. ^7}5U, ^H3^m «l-§-^H *m 
&(©Mtfl -5ms)-g- 9MM">n ^tf. o] ^-f 6)1^- cJ-a} TSM « <*J*8 *H aj-g-^ Sa 
3 ^ ZL 3-g-*fl£r ^ Sa" tflAjofl tj-A] ^ *4J#2? Sa'^ &°_3. ZL%) 

^Tfl S284 S30©] ©iBltb *)bJ« *b*r #3Hc|-. ^ Sa'# 3-g-*M3 =L flflJ?- 

^ T=fA] Tfl^jAl^. 3r3£.*>7> ^7>^>7l Al^Jl ^S^fe ^ -g-_0_X><3} Aj-^j-^ J, 4^ 

7)1 ^t)-. zl ^JfE^ S= tj-A] ^.Aj- Sa"# ^-g-tb^. o]^^ TflAt.^ Sa^ 

#o] *>o*^7> ^AJ-AJ. Sa^ ^-g: 71^0.5. ZL?H 7># ?M^T *>£*r 3= 

7fl» ^£^#3 Sa'S]- ^.AJ- Sa ..^ ^ ^-c^^ji, 2,]a>^ Sa* 

^-§-•5}^ cfl^l^l ^ Sa' 5+ ^ Sa"« Stfls ^-g-^tf. 7fl^Al^> 

^>7> *|-8-^>^ *>^-^ ^4^- t4) c >c|. $^?>^ Sa' 4 2±AJ- ^-^^-^ Sa" 
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37> 4= 5fe ^JES ^*Rr S^S. ^H^^- AV41JL3 ^fl^ofl 

^-§-^ ^<>] AV ^7l^>» opq-g- ^ &,g- 7^ AV^l^ ^7l7> 

<82> x^l S20^t) ^Tfl S30^W» 7l^m *W-^ tfl^b ^e)7> it-\H}. o] # 

3H*1 3 ^^^1^ -SL^^^l ^fl^-^]» ^I3t!:^-(S32). «y^^l5l7> r-1 o]^ 

^*fl*M ^«>S. ^ ^s^^-71 ^tb #31 

s. e}€ s|€ *Hfr 43 <M as] xi^^o] ^s)^*]* 33W-(S34). ^ 

# a 3 ^o] ^^o.^ TSM ^ #3l(S20)5L ^fl«H 4^- *d W m+1 

<*)1 tfl^ TSM fl^ *hgr ^*Vrf. a ^ &&_o^ t zz. 

S. <?1^H £-^#3 Sa3f ^ £-^#3 Sa 1 ^ ^ t}-€- t}X| 7)1^5) *}H. 

5. #7)] S12S. e1€W(S34). 

<83> o]sf ^ TSM ^SB^IH <ffl*l^ ^EflS ^€ «r- 544. ^ 

Sfl^l^r °HS.iLHl CPU, DSP, T3>o]3.s.HS.4>i 5E^ ^-t^ij. t^ti ^ ^4 

£ 4«fl £A] £)c^ ^4. °1 SA]^<>| 3*^, ^l^tfl ROM SE^ ^BflAl^s.^ ^ 

£o] «a^l^s.zL^^- 7^^>7l ^tt ^2.3(110), zz. ^ 

-tiM TSM ^3.^1^(120), TSM ^3 cflo)^» 7^-s>7] 

«)1S.^(130)7> ^AW. ^3.^1^(120)^ ^*l€4]3L*1s|7l(DSP), ^H^" £^ 
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^, MPEG ^, DVD ^ f-oj ^ ^ ojt}-. o) ^ae) (13 o)^ oj^AiJl* 
<93 *Wl30a)i4 TSM *H ^ #^A1J:» °}X\5L xj^is}^ #^ *Wl30b)-§- 
*fl^*H, J*iMH(i20)7}- oje] 7 >^1 c-flolE] ^3 ^fr ^ d) ^A^r ^-TjrJE 2)1^ 

4. ZL tfoflS. WW a &■§- = 3.4H (130)41 ofl^tfl ^ ^sfl 

- ^ ^S.^ ^ ^^^^(140)£ ^Jl^tf. 

TSM SJ^Ais^ CD#, *Ks=t)di=I, t)3.rg% ^ oj^aij: ^1 -§-«-( 150) 

1*2.3(130)4) «3^sl(130b)4l ^QtiLty} = (120)41 33: 

TSM ^Bl^* T^t}. TSM *)b}€ ^31^ #^«Wl30b)4| ^Als. ^^^^7>, 2^2 *]) 
^(160)41 ^5)<H D / A ^4^^- -f-sfl *fl^i}. 

^3 TSM ^-i: M7}7)6\] X\o\] AV *7l» Ji#Sfl# =^ 

SltJ-. ol^o] 7 >^*> °l-fRr £ TSM ^-g- ;g o. j^^aI^o] ^ 

*l*h£ €^r§T #4| 7^ W]3fl*M ^^Cf^ ^014. Cfs o] o.^ 

^3 TSM &<>1 tf-g- Hell<y^7]^E] ZL ^-g- & 

* 7 1^- S TSM ^ ^o]rf. AVAJJL» ^^3^ ^ 0. ^^o] ^34^- 

°fl °*2M wl^iLAiJ:^ ^^o. a>-§-7>7> a 34 Qt)} ^ 

^2 o]5} ^ o. j^^aI^o] A}-§-7>7> ^l^fV #3. 71^0.5. ^ 

£ AVAjs^-oj] ^7] 7 | ^12)^ AV^JJ:^ a] , ^ 
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^ ^ 43*11*1 M-efq-^ ^-§>S- X\#d\] ttj-ej-^ ^^o] ^ ^ ^fec-fl, s-S 

AV413:* wl ^.2.^1^ ^t^A}^ ^-e)3>^ A>-g-^>7l- ^l^t!- ^^t!r €#^8: 
7l^o.S ^ Hl^^Ais ^^^^w.( 170 )^ ^c^Aijr ^^e)4(100)ofl 9\n 

71^0.5. J^J^IJl^ TSM ^tbt}. ^, ^ ^ J: ^ ^ 

^1 €^#3 3M ^sj-s}^ ^ ^1-^Bl^ ^.cl^Ais^ TSM a] 7l§o] s)^ til ^ 

3., wlul^Ai^ ^^21-^(170)^ ¥i^e|^ Wl^^Al^o) ^ ^7l^ -t>#^; 

4^-, ^ ^-i^l oi^ofl ^ it^i^ii- ^la.^. ol# ^##4 

^ SH 5 ^, A fl^ ^^#^r i^^is] TSM ^Bl# ^sKr ^3^H(i 2 0)ofl »1 

•^-^4. 4€" ^ , tilc)^AlS 
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^^-(170)^ ^7l^o.S. ^^el^ (100)3 

(100)^1 HS^H(120)7> ^"i- ^S. £4. o]± ig-^ofl iqaj)^ tilcl^^fil ^»1 ^# 
°)1 €^-7> 5^*1 Sfl3L«Hr ^ a>-8-*H ^o) asgi,;^ S34^^1 

3-f4l*r, #31 S12S l-o>7M zl -=-3. ^^M: a '51 ^ £1^ 

^hg- Sa« cf^l 31-i^Kr 3- S12^^1^-Bl S32#?lW*lSl ^^V» ^^^cf. 

# a' 51 3H1 ^o] ^o.Tg S20 #315. #oT-#tl. 

AV ^51 ^#^2151 tilrl^s^l ^^1 ^.cl^Al^ 

51 7l^ol s)^ ^##5. ^rl^.Al^5l TSM-ir ^*># AV^1^5] ^7} ^ Ji 

^ Sd^. ^>-§-7>7l- 29J 2«fl wV=7fl Tfl^Kr 3-f)$ 

7}^^>. *1 5l7l*H AV^lS^l ^ ^^^2l7> AlSj-^ ^S. 3l£Hl 5l«()A-l^i ^ 

^ ^ ^HH^ ajnl^Aljro) ^ T&4=-to) 2 .1°] Sj^cfjl ^>7>. o] ^-f ^^^1 ^ 
^el^(lOO)^ wlcl4.Als ^4^3^(170)5.^ wltq^Al^oj ^ 2.1-i; ^^Sl 

^ A>-g-7>7> ^l^t> ^-irSAi Ti^^cl-. zl£1^ zz. o]^^l^ ^.cI^aij:^ ^ ^ 

*M £r^#3 Sa, ^ Sa' zlsIs il^ Sa"5l xflg. ##^1}. °1 # 

TSM ^el# 

MPEG ^51 ^-f , «1^^S51 ^#^(^ i -s-a ^^)^ El-oj^^ 

H5l Al^O.^B] ^ ^-i- ^o]T^. tilcl^AlS Sl ^-(170)^ «7fl A^oflA^ ^ 

^Hl€ tilcl^. H sfl^5l El-oj^^^o^ a1^>^ ^ o^rf. nfel-^ sJ-tI s.^ x\% 
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(T1)<M ^31^2} eHJ^H SKTSD^ ^7fl a]$(T2WH £^3l€ *1 

a v7 > ^€ ^ 5U4. ^, «1 4-2-41:^ ^ azfTl o]±=. Al^(Tl)^ ^^Al^(T2) 

?>*1^ ^^1^>(T2-Tl)3i)- ^7) A]^(Tl)ol]A^ SSl^ B)- 

2Jt(TSl)3f T&zft Al^(T2)oflAi Si^*)^ H31<33 BHJ^H &(TS2) #4 



a v = a' = (TS2-TS1)/(T2-T1) (4) 

*7]-frX|fe wjci^AiJ:^ ^ ^^^ £7 |. o^^tII €*m^l #^&<>1 ol iir°fl .2-43. 

ol^-oflA-l ^tg^- ^ofl rt)-= jS.^-^^ TSM 7l#32f AV4l:M ^71-B-^l 7} 
^ °14 £3**1 Hltq^.-tls^ ^^^fl^ 7 1^4 3E^*H ^l^ ^yflAjofl 

-§-§-4^, ^ 7>^1 -S-g-tt ^-7>7l^l-^- ^o]^ - OJ4. 

°1&I^- -a-g-^r ^7>7l^fil ^ afl5.Tr "£-M.iDH3. ^ *1^7lV# 1: ^ 

<>1 71^ «<H^ ^ofl <^cfl o].g- ^jgj-^s}. nfl-g-ofl A^^l ^ ^o>(ol» 
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«-7>7l^ -f- ofli* »^-6flc_^o. Al^7l^»o]cf. ol 71^ « 0 >^A]^ ^ofl 

*fl-§-°] M-^.^ JHfriLS ^fo}7H =L ifl-g-^ 6.S. ^JJLEl SE^ 7fl^^> 

^^ol X]^^ ^sfl -H^5LJE5L ^fl^^7> ^Tfl -f^fe «J- 

^-7}7}^ *fl #*J|^ <fe »^a] ^s.o_ ^(Immediate Slow Function)"^. 6] 7}^ 

£r ^S)^. ^^Ajs^-E] A]^^ 3£_3_ 7 } -B-g-^ 7]^Q 3^J£ 

^l^&l, ^AjsJ^. ^^SHr^ ^-Alofl rfs. ^o^^ 

°fl tf*^* ^5.2=3. 7fl^§>Jl, rfA] ^Aj-^O] A]^ O. ^ ^A]^ J7 

*i*<K^. S-^-SLAjjrS). tilcl^Aj^o^ ^^e,^ ^ ^-ali- 5^. £ 8 ^ 3^ 

€^Hl*H ^ ^ ^-7>7l^#^ 4^ ^ 9l$r Al^^(200)^ ^ 
^ 5L*m ^SLo]x^. o) Al^^j (200)^8: ^ell«l^ M}^ £^ cj*]^ 
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^ iWtb TV 7fl<y^g «lt^^. ^^(personal video recorder: PVR), ^ # 

s}- £M ^ ^^.ajj: ^/je^ dloiE] ^fl^sj- cr^sj-^e)^ ^ &cf. c)]o]^ ^fl^ ^ 
^* r 7fl ^JE Sa^-, ^rSL 5a4. ojf tff^ -fli* ^ 

^^(S^ HS.ZL^)o] ^ ^rf. 2E^r, ^ « c ><£ B5.n^#ol ^.a) 
3EH ^B^^S. 4^ ^ ^ MPEG ^-^^5]^ 

H"* ^"i: ^ Al^A>-i-^7l1 ^ ffiSflWl^HH o]^C^A]^ 

, SEIHeI «l^-2-, -2-^-2. ^ 12 ^17> ^Bl€^H (245)41 c^^Bl^Hj^ 

s)^ MPEG t^sc) (230)41 ^^T=r. o]^ ^14) oj-a^ <£^$. 7 ]^#^ afl^s^l , p|)s.ej 
(240)4|:£ a^^t).. °l7H tflae](240)^ nJ-^s: ^^Hr 1 ^ nflS^*} 41^ MPEG 
^^(230)S] T3)lo]El iife. ^ 7Ho]c-n, "L §>q- 7 > rq^B|#?J|A^ (245)1- ^ 33 *H^£) 
^ ^A]^ w^Al^ojjL ^71- ^2.^ (240)41 3)-7H ^-tlJlo] 

cf. MPEG ^3.^ (230)41 <H^ ^dH^} ^sq^o) ^- ^olx]^ ^11<H«.(265)41 ^Sfl *1H 
€ *r ^°lcf. MPEG ^^(230)^ MPEG "cH^l^l- «l^^S^r icl^JlS 

^■El^ZL, A 41J-41 tfl^H ^^S. <a-^h§: #Jl cl^€ <L^^3L^ PCM oil 

^4. £4=^1^ ^ *giL*j ^ ^-f4l^r n cl^H. ^ Wjcj^AlJ:^. SL^ 

-SL^IJl^ AA A/V -§-71^(250)41 ^M^. A/V ^71^(250)^ «1 ^aI^ ^cI^a^o} ^ 
7lsl- ^Bl» trrf. ^sj-^ c]^l^ a)cl^Al^«2)- ^.rl^A]s^ Hl^^. ^scl (255)5+ 2.t\SL 
t)*)H-o}^g.n. (DAC) (260)41 ^ ^^£)<H o>^S.n ^^sfir ^.qiL^lJi^. AA 
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^r°l LCD PDPS)- £v£ ^^1^ ^ia^o) ^^^-oi ^ofl^ *\t)SL <ffl^cl(255) tflA} 
^s|5.7> ^-til^ ^ja. 7 > ^cf. A ^&-±^£r &\ —(275) £. <&&&t±. 

<98> «\d\)X\ Oj^-i£ 7]W* ^*}7l ^SflA^ H]^^A]J:5!f .£c].2AlJ:<Hl tfl^ ^ 

7} ol^.<^^o> ^-rf. o]5l ^-foflfe. MPEG ^^(230)^1^ #^£)^ ^2=^ ^l^-il 
JL^ -2-^-2-4l:§>b «1^-SL^^(220)^ ^-$.^^-(210)^1 ZL^-^Ai 
^€ A/V ^7]-f (250)<^1 tb^. af]- A}~g-;*}o} o^^o s e)s. 

^(280) SHr 7)<a^^-(270)^ ^ *fl 7}*1 7]^-§- *|Al*>7l ^ 7]» ^h]^ ^A7]- £ 
h><4 ^o] s)s.s.(280)^r e)H el ^ ^7}^''^ *H*>7l $ltb £~-J±efl 

7] (Phone-Break Key) (280a), Al^ 7 ]^M- ls\7] fl^ ^A]-^s-f 7] 

(Immediate Slow Key) (280b) , ,, ^-"&:E.-#S.- s r- Al$7l^"£- ^a]^] £|tb ^-^flS.-^S-f 7l 
(Back & Slow Key) (280c), 4^71 » ^a]^ ^tb ^€ 7l (Return Key)(280d), 

7fl^^£^ ^ 2 - *)x\is} 7 ) <3/4£ 71 (Up/Down Key)(280e, 280f) ^til*V 

^ 71^ ol-g-ofl ^t^t)-. 

<"> £ 9^1 £Al^ Al^^(200-l)^r £ 8°fl £Al^ a1^b^(200)s1 ^ afl^l, A/V ^7}^- 

(250-1)7} MPEG *)3.xi\(230)Q ^ ^^Hr(220, 210) *}<>)<*} ^l^t}^ %d\)x\ £. 8^1 A]^ 
(200)4 £ 851 Al^ig(200)£- €^^Bl ^1 tilcl^Ai^sq. ^.cl^Ai^oi ^ 7 ]^ell- 

^*Rr dl WlSfl, £. 9^1 Al>,^(200-l)^r alcl^^fil- ^.cl^AI^ ^ a]?J T^ofl 

<ioo> £ 90)1 Al^^oilA-1 cilael(240)^ ^S)^- H <H^lJ-2l ^^^-51 rfl^L^o] 

eflS-H ^(RAM)ol % ^ 'S^-SULfc MPEG u <H°-5. "^HHfJls)-^ -tiASA] , 
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-g-^fl^ *Rr3l, °1^T Wl-g-ofl ojo^ 3. JjL^o] neflAi C^ig TVuj- o]S>]- A>-g- 

3^ ^#^i4 7fltl-§- 3*1^ til^-S. (personal video recorder: ^-f, 

^ 2^-«H ^3.^(240) -r^S A}-§-^ ^ &r}. £ 84 9^] £A]^ a]>^ 
£t TV^ -7-aJ of] ol*]^ TV ^Al7l^ °l€-w> TV ^ ^£.£.5. ^ ^ TV 

^ ^-f e|a.^(280)^- Af-g-^] e|2-^-(280)^| ^ 7l(280a~280f )^ 7]^ TV 

^ i=r€- 7l7> =^1; 1^.7} &t}-. 

<ioi> £ 5fe "^-ueflola. ^^71^"^ ^J^r* SLA]^ s. lOa^r 10b^ 

£ 8 S^r 9^ a]^^(200 ffi^r 200-1)^- ^-g-^>ZL ^ ^x]^ TVM- TV ^(<=>1^> '^)*m TV' 
5. ^f-WM- <^l-g-^H €-Ji5lWa. *1^7l^|- ^*a*Kr ^-f^ Al^ifoi] rrj-s. Aij: 
ifl-g-^- £Al^. tj|]s.^(240)^ ai|tj) 4^r#^ « 0 V^a1^ ^ a>o]^oi 3} 

7|-^tb4. ^-^1 £ 10a4 £ 10b^ ^- 511 o]a ^l^o] 4^-01 ^ o.^ 5 «.o] ^ o.^. 
^ A lt4. ^lse|(240)^l ^#^1J1» z\^\5L il^'i ^^(FIFO) IM* % 
0} wJ-bJ-^J-c)-. FIFO «<H4^- ^-g-^, £ lOb^l ^4- 4£-?I^ wJ-^Jl^ *ll2.B} 

(240)^11 7l^s)<H sftji, zl ©i^ofl ^Ai4g 1^-^ ^aij: ^ 19 a] io^e] 19*1 li^H 

:102> A>-8-^7> «o V ^^T *13*M=r7} 4^ ^ "fl^l TV«<H^ *1 ^*r*l **r7|) 

£)*r #%°] ^71^, s.-«2flo]aL 7l(280a)» ¥€-cf(S40) . i+^<*f| €-«3H3. 7l(280a)7> <y 

3€ ^1^«-Bl g^^^i ^ ^ 7 1 ZL 71 <^A13H1 cfl-g-S)^ pfl 

2-^(240)31 7l ^ t}"Cf(S42) . ^^151^ 
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Hh^S^ ^^--8- 2}<HJE ^-w.5j)o]3. 7](280a)# ¥€- Al^^fe Al3j-E)<^o> ^-cf. 

A]3M^» ^ 7l^#^- 31^^, ^A] ^AlSl^ 71 *j-A] 

3. <^-¥-fe <a^^o]rf. 

^ £ I0a4| ^>-§-7>7> £3H§-5}-7> TV«- rfA] Al^^l ^*fl 19^1 

14^1 ^3.^(280)^ el^7l(280d)» ^nf^(S44), ^]<^^-(265)^ n. h^eJ MPEG t\3.t\ 
(230)7> "HS.5K240H1 $6] t^s^ *>3E^- TlHtH}. °H ^ 

^(265)^ rqs^ tfl^Vol 3E)^ njlaa] Aj^^o]] ^ ^#^o] ^^^># T^t}. ^, ^ 
€ 7l(280d)7> ^sq^ «fl, ^-y Eflola 7](280a)7> <3^£ a) ;*j ( Tr )^-El s)^ 7](280d)7> 
^]^(Tb)7>7>]o] a)^ Tr-Tb# Tfl^jz. ZL Aj^o] ^52.^(240)^ a^tfl ^^-a]^ T max ( 
«flM 4^r)# ^^Kr^l* 3]3t!-tKS46). ^ £ i0b<^l £A]^ Tr - Tb > Tmax o] 3 

-fem, 3M=I a^ ^» m^Al^o.s.«-Bl Tmax *H ^a]^ ^aJI;} 

7 <§^l*Rir 7^t}(S48). £. 10b^ ^-f , s-«.S)lo] S ^-QQ) A]^ ^ 

^ ^7fl *)12.eK240H HJ-^Jl 7^ ^-ilJi7> 7]^ ^ 

^, 19*] 11^1 a o^^l7} 7|A]5]j 1( 19 A] 10^-^-B] 19A] 11§ A}o]ofl 

^413 U-^Jl^ tHM ^ ^Bl^cf. «r<* £ lOaofl £A]^ Tr-Tb <= Tmax<?l 3 

-f^, ^#o] d]]S^(240)^ ^ ^^-g- ^4^1 €-J±iSlH3 

^#3] A]^ ^i=. Q£_ 7 } <£jl *\}o}B\6\ -o Aj^ o^cj. 

-g-w.3HEL ^^>o] Al^^ u>^l cf^-, "^aij: ofef^-71 7]^rMr 

-€^trcf. ^, MPEG ^scl(230)^ *flS-5H240H] "cH^:i:l- H a]^ ^±.^- 

^ <2H tb^f. MPEG x^^cl (230)<^) c] 3 c ^ 5.^5. 
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w l^ £^r¥-(220)^ ^^-(210)^ *1^€ ^#3. 

€4. 3" ^#^(210 , 220)71- 7l^o.S 3fl^4f£fe 7]^^ ^^Hr^ 2wfl 

Sfrsq, *l~8-*>7}- eJJE.-3-(280)^ ^£2:^ 7l(280e, 280 f)# <>l-§-*H tf-g. ^0.5. ^-f}- ^ 
o| £ s. ^^o] 7>^>£^- «l^^SSf SLt)£.t±3L^ A/V ^7l^-(250) 

» 7^ ^-7]* ^.Cf ^^^>7ll cfo. t))c^<2}. J^^L £ 9 ^ 

(200-1)^ 3-*-«*fl*r £x$$r u >sq- qg-o] a/V ^7l^-(250)<HH°l ^. 7 ]^ 7 y ^«. (210> 
220)3 ^^^ofl oj-^ 

JH^S-JELS. H7fl «<J-^^4 Pi] 3.^(240)^1 U-^-tl^ 7flAj 

4Ul Al#*}7> 3$ #^#7fl ^tf. ZLBi ^-EflS. dt^Sl Al^Vol JrHig 7fl^Xl^7> ^T-fl 

HH^M 7^ l4^7fl ^tf. if AlS^ Al^V7} <>>^ ^€ £.*} 

^^1 olifls. #<H#7fl Sj^, zz. tifl^-Bl^ MPEG ^ 51 DK 230)7} t\=L*3 is}^ X\3L±; "flse) (240) 
°fl tJ-^^Sl nfl^Oofl ^^B)#^jAi(245)» M ^fl ^Ais]^ ^hfr-tiAS. # 

^ ^ °]^-B)^- v±s] ^*fl ^Sj^ y J-*^i^7> t|*l^ TVS} ^TlS 
€4. y o V ^S 4^7l7> ol=«^^^]^ B^^ff &-g- HliE^-^ ^ ^o]tf. 



4^- AS, £ 651 *#5i^r '»«l-<ffl2=L-#3.^ Al^7l^»5l ^^V* S.A]^ JH-£olj7 ( 
3 ll£ --^-ofl^-^o. Al^7lV^r ^*Kr Al^sJ-ofl rcf= ^J^i^ tfl^ £ 

Alt!r4. °1 7l^-g- ^tfHfe- ^fl ^a]51^ ^4lJ:» ^Al^>o.s. i=l *H #^*Hr 34 

^*8*H *flJ2.eH240W 31^3 os. 5Jcf-(S60). o] 7}^ efl^tfl ^p-^l* 

A]%*\r& 3E^6fl *1^*> & £ tH ^H1*>711 JiJL*} SHr ^-f^l ^-g-^ 71^ 
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^f°lHS, ^2.^(240)^ ^ o]>#<a) w 0 >^a]s§ ^ &i=. ^2=.^ £ 

<107> Al~g-;47> ^.9. ^ j^l ^*fl 18*1 20£- 233^] ^-<ffl^-iS.-^- 7l(280c) 

♦ ^584^ (S62), *)H-^(265)^r *H ^ «H^fe MPEG 

(230)7> ^^#^(245)5.^ 33 ^I^tt ^fl *r4l€ tt&S. tfl^Hl ^|s.e|(240)^l 
«<H^Jl» H<H 3^*3 S>5.^ *HW(S64). ^-ofl^-^^o. 7 )(280c)» ^ «i 

ofl^tfi 5l#6>7}£^- HS-ZLS}]^ ^-t}. ofl^tfl A>-g-7>7> 

^-oflJEL-^^ 7l(280c)» ^ «i ^fl^ 102: #2) ^-iliS #o>7H 18*1 20£- 13^M 
U-^JL-^el MPEG ^sc|(230)^| n^JL MPEG 4 i&t-U 230 HH ^ ti] 

4.2. g 2.^2. Als^ zj-zf (220)4 €#^-(210)ofl 4*11 ^JEJE-S. 3] 

£tfl 2wfl ^4^1 ^^sj^s. Ig^^s^T}. a}-§-7>} ^4^ J3l4*l-4, 9i44 a] #^3. 
3. #°}3Hr4 ^/5E^ ^ *H44*r 1M^:£44 £p}v|. uj-^-xl ^ x^SH TV 

sj-^ofl IA]S|f ^JE 5a^(S66). 

cio8> 4^5.1=4 7fl ^s>ji7>> tb^, 4~8-4tt 4€ 4(280d)# ^4. 4^ 

4(280d) S3 34 <?144^, «*fl 4H44^ 44#4 4*fl >|H«.(265)fe ZL nfl^H 

^1-2.^(240)^1 IH^S* :s^f*fl^M 4^ *ll<H^r4(S70). S64 #314 4^5.2= 

*fl>$4 S70 #314 JL^S.^ 7flA j6j| &o^, 7l^o.S 3 -§"4^ €^r"i~£- 44 ^m^fl 2«fl 
^4*14 1.5«fl M}=7llS ^Sfl-^JL, 4-8-4-7} 4€- £4=^ %?>\t& 4-E-(280e, 280f)^g- 4-§- 

44 ^ ^S^t uI^SLE- 7fl^6fl 21*11 m^fl ^Sj^" y o V ^^« 44^ ^^r 

£4 £ 54 #4 S52*fl4 -£^tb 44 z>4. oflStfl 184 20^- 4&M e)€ 4(280d)» ^Si 

ZL n|7M 7i^r*fl>3 € 18^1 20^- 13^^ 2Z3LV}*}2\ ^^1^^^-. 4^ 18 
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a] 203- 232^B] n o^o} ^]2el(240)S-^ <go) 7fl^sflo> ^fl 

«oH^]^» ^ ja^. c^cfl ^£^(240)^) IH^^* 1.5*1) ra>= 

Til JZ.#*fl^ ISA] 21^r 23^*1]^ m?fl ^=1^- U <J-^31» rej-^^r ^ ^Tfl g 

4. ^ MPEG ^^(230)^ cj-A] u]^El#BflA-1 (245)5.^ 2)^ HH 1 ^*- 

q-^-o.^., £ 7^1 J:-§-£.Sr ..2^-^3.0. Al^7l^»^ -^^^^ £X|^- ^#£0]^, £ 
. «1 7]^^ flflflA]^ °1 ^^o] x]X\ S\ 7] #*\}±r ^o) tt&SL* p)l2e) (240) «fl 

<S3:7> ^2.^(240)^1 31^3 0.3. 7-1^ 3WCKS80). °1 TV* ^^t^} ^S] t^I 

lfl-g-o] uj.^- ufl 3. nfl«-Bl 7^2iELS ^ ^Tfl *Hr 7}^o}v S _ > A }-§- 

7}^ ZL&it!: ^-g-°l HSLi& ^Al-^s-f 7l(280b)» ¥ = ^ €^(S82) . 7)H^-(265)^ 

7l(280b)^ <y§H ol*ls}i£, MPEG ^3(230)7} "H2e)(240H Ih^S 

» «<3 ^3.^ *)-2-Ij- € S 2.32. Ajjri=. zl-21- tilt) 2. ^ 

-¥-(220)51- 2^.2. ^«.(2io)ofl slsfl ^^1 tc}-€- ^^el£}Ji, o]^b\ <^o]^\ 

2tl24lJL^r 7-^22.3. 2fl>$^cKS84). ^1, ^>-§-7>7> 7-^5J=- 

A l^^r ^1^1 ^^AS. *\%^7) e]^ 7l(280d)» ¥ = *1H -¥-(265)7} o};*!*} 

°HS86) ^1251(240)^1 IJ^U:* -H^2J=3. *1)>$tWS88). i-M-7}, ol^ p)l2a] 

Tl^-Als^ JI^22 *i)^ofl sisfl ^7fl ^S)^- ^#^J31» 51^, ^H^(265)^ n 

afi^^r MPEG 3^(230)7} ^*fl ^O^fe U^SL-I- ^i=L^ ^KSL-if- *1H , 
^ ^^IJIS. 4^^(390). 
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<110> £ 12^1^, ^-^sl*. 7l(280b)» 18*1 20-g- 20^} ^=3L, 10^ ^91 18*1 20£ 30 
s]^ 71(280(0* zl^jq. ^##o] 2«fl l^e)7fl^ 1.5«fl 1^=711^, 18 

^ 20^" 20^B| 5^?!^ *)#^ 203L^t\ 10s ^<?> 2 wfl ^ejTfl 

J1 - 7l(280d)7> ^S}?1 30^3^ 25^^^ «<J-^J17> 1.5*1) ufii.711 *fl^ 

^ojcf. ZL ^ 18A) 20£ 40^7} 5?^ 7fl^AlJl7> ^fl ^*\S\±t 4^7fl ^4. 

7>W ^, ■£ tilt^^o] ^^^ £7 ]. ^ *>oj 7 }- uj-c-lsf 

^S]» ^A]^o.s. ^^1" ^ S£7) ufl^, €#^3^ «1 3-2-4 i>_3£. XisL^ qx\ ^^14 
*7l» -B-^l-g- ^ 544. 

€^^71^0]^ £ ^6)1 ^-g-^ ^ o},|. $o)t±. 
JL3)-] 

H3> ^Tfl^M 3*11 J^iLAlJlol ^^7l#^ cx^Sl 7>*1 &3. ZISm ^ 

^1 ^#^1^ 71^*1 ^.*>ul $13. 



112> 
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TSM *]bJ«- S}^ ^-f , ^ ZL ^^#ofl rfl-§-s)^ ^1 

#3 J2-*Hr ^ ^H^^r SH^-*] QSL^ ^ 5U4. o>M 

*r, 4€- ^3^51 ^4 ZL ^■$ris}*) <LV)SL*\jL*) TSM *)^7> o)J* 

<H*ltK ZL ^4 ^4 o]^}o^ tsm §H J^^Ajj^ ZL ^fl^Al^Vol 

ZL i£^ri-§: 7] ^o.S. _2_t}_2_A]Jr£q TSM ^e) 7 |- o_3. o]=^^lcf^ 

^a]o^ AV ai^ ^71-B-xli- ji^}^ cfl *^ 7 \ zM) ^uf. zisIji o]<4 AV ajj^o} 

*7]^7> 71-^}^, "^-ti.Bllo]^^ Al^7lV, "^-oflc-^^ A] ^ 7 )^" ZLS) 
Jl "^l-^^-f A]^7l^» ^-4 &± o}^ 7M -6-§-^ « 7>7] ^1:0] ^iJg. o]-g-"g- ^ ojTfl 

i^-A]^ ^ £ o}jl, ^]^rfl DVD *e)H<H, 4*1^ VTR, TV * o] <£ (personal video 

recorder: PVR), MP3 31 -^-4 ^ 4*1 ^ ^bM^H aj-^A]^ 
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<U6> ojtfoflA-^ ^)c^)6\} n^-E}- ^O} ^^£)^n> £ a^^. 
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3€ a^] tfl-g-i)^ zJo]s ^«>ul ZL nj)£) 7p§^ ^-Jl5.*| A]?h£?1 

mSa m-^ ^7} <M^i°J) N+Kmax7fl^ ^ 7fl 

ff ra lS ^^>E), ^$#3 Ss« #7] i&4?-& Qli^ iJtol *|.<3^oj 

7}<£^# ^ Sa'4 Jg-ajtKzl Sa"^ w-^^ 2i#o) ^ 

€ #7l Sa tfl^Oofl #7] ^ &qUt^ Sa^ J±# Sa"^ Stfl 

^-7) ^7fl^7l^ W m 2l tH^* °1 ^7] nfl -ag-o^ 0V+l#*f| 

Kmax7fl ^aj^o^ ^ 7fl ^o} Afls.^. ^H^^>^ <# 7 ] #^ icji^f^ 

B i 0V7fl^l 0]6\] f^JE)^ # 7 ) ^7-11^71^ ^ 0V7 fl^ AW^S. sj. 

^-^-Af£7}- 7>^ fc-fr nj)<>} ^7) i&^7}2) Wm ^ ^ A>^^^ ^] ; 

^-7) ^7fl^7l^ W m ^ gMM Km+l^^l) ^"t^ N7fl^ >Sf^§- "^^^71^ ^-7> 

^"71 ^-7>=5ll^^ <£^&*) 0V7fl >S#»^r ^7l 0)^71^ 5.5)jol o} nfl 

0V 7fl£} 7>^^*Rr Jf7}«H ^7fl^7} #1^3:^ ig-^> 

*r #7j]; ^ 
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[^T 1 * 2] 

o^T^o} Sal- t±X\ a}^ ^^if Sa^l &-§■ ^-g-*H 

3] 

*)] ^ 5^1, ^-71 y&4--& a^r ^}-§-7>7> <^^# °l-g-*H ^ 

4] 

[^^J- 5] 
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6] 

7] 

-M €^-ir ^71^ .03. A>^^- 

€^3^ ^^fl^7l^ ^^#0] o]^ 7 ]o) Ajjfl l£4p§-3Z}. Cj-^ & 

*«H*H Cf€- ^4- -S-71 ^7fl^7l^ ^*fl je.cl^.Al^o) A]^^^ 

^71 ^t^Ai:M « f^-S ^H>JL3. ^£-*Vjl zl #^^Jo] 

.2-3 c^-il-M ^^^^ 
8] 
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<#7) ^^.aij:^ mSa ^7] ^1^)^) ^l-^-t) N+Kmax7fl^ 

^7fl^7l £*j%v Wm ^ s ^o] Ss» ^-7] a'JL 3H 

*Kl*r«} ZL ^ ZLcflS. ^7_>3 SaS. 3-§-*}jl i^^o] nflo,]^ ^ 7 \^ 

7>7>£ ¥■ ^>^^« 43" ^ Sa'*)- SL# £^7K3 Sa"3 ^*>JI db^s} 

2*1*1 n>aj^ ^)n>cf # 7 ] S a tffcH # 7 1 ^ Sa'4- Sa" 

^ jatfls ^-g-^ #7)]; 

-Si-M Kmax7fl ^xj^o^ ^ 7fl ^ ^s.o. ^^^^ ^- 7 ] ^ _$_c] J2_Aflso} 

* *«M 0 V7fl^ Afl #4 o]ofl # 7] ^ 7 fl^7l^ Wm ^ 0 V7fl<q ^ 4 

^-B-Af£7> 7># Aj- 7l ^^71^ ^ste^ j^o. a> # ^^ 

^-^l ^^ojo} &J=L» o] 0V7fl c}^ 7 )^ Hefl$J^ ufl 

0V 7fl<3} Aj-s.^ 7>^^^ ^ o.^ Jf7]-i5H ^^^71 ^AJJ^ 

Tlltf^ ^^A]7> 71^ j^ ># ^^-H, ZL 7fl^Al7i^> 7 > ^-g-J2.*H3^<3 
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Itt^ 9] 

i=. l^ttD-M ^7flA]^(T2)^M^ ^3j.Al^>(T2-Tl)4 #7] sfT} Al^(Tl)^A^ £ 

Ef<y^^H ^r(TS2)7>^^ ^jiM?J:(TS2-TS1) ?>2) h]oi ^ ^io S ^ t^ig ^cj 
10] 

Alofl *^*|7> <y*]£M ^ ^ 

11] 

*l) 8^] 5£°H, #71 W B -& -8-71 3^13^ Kmax ifl^M nfl^Wt)- ^HH^m 

12] 

8^] ^7l J^-ft-A}^ °1^7l = efl«g£] nfl ^oflA^El ^ 7fl4^ ^ 

IS ol^O^fe o]ofl ^-71 ^7fl^7l2l W m 2| # 7 | ^ 7fl^ Afl 
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13] 
14] 

MPEG «<H4-£LS ^^-^ ^ t^xl^ ^£)]al^i w^ai^o] h^a £ e 

^MJE *B-*}7} €--w.Ellol3. 7l (phone-break key)* SJ^tb -^^Tr 
€ € ell ^ ^ ^^31* t^^^I 0.5. 7-1^1-^ cf^l; 

^>-§-7>7> SlU 7l# <y^t!r ^-^^r, ^71 7-l^rfoll X\^S\o] ^ ^Aljr-g. ^ 
<^#(FIF0) «<H4 Sl^iflJL 7,1^^ ^^l ^iTl^H Hici^s^ ^^Jl 

z}-zHl rfl^H ^^sll- j}*] ^-7) ^^2l^ Xf<g^ #7l tilcl^AlJi 

^ a oil 2l7i*}£j, ^-71 *l^<g ^^-i: ^-g-*H #7l t»l tliMOjL-I- €^r*]a|Sb 

^4 Hl^^S^l ^Tllsl a-g- Jl , <y^A]J:Sl ^.rl^Afls. ^je^-a. 

^€ ^^S. ^*>J1 ZL #^<>m ^"71 wlrl^Al^o) ^ ^^g. Qofl ol o. 
5)^ ^olS ^7js>JL ZL ufl^ ^^^Ti^r 7>^^ ^-0.5. Al^Tll^^ ^ f^Jls 
£«-*Kr *<M*.5. ol^-Ol^^ ^1; ^ 

tilcl^Aljial- ^.ul^Ai^l- ^*fl ^Ais tflAi°ll #^*Kr ^]» 
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15] 

^ 14^<*l] SiM^i, ^71 Q^r Jl^fl^JSJEL-g- *fl^3^r 

^i=H) tflAjoJ) #7] ^*fl ^5]^ #^Hr D| ^-W]*Hr 

16] 

*)] 14^1 ^-ti 5)1 o-|a. 7l» A^JfEj Aj- 7 ] 7l» «8 *1 

■f . ^"71 7^^*EH1 ^Aljr-g. 7-)#^ ^JjLfc} ^V^^-S. ^Tfl «<H^ 

EflsflsKii, ^-7} ^-ti.eflol^ a)*^ ^« ^flAl^JfBl AJ-7) ^cfl t^aItV # 

17] 

MPEG ^^-ss}- ^ ^efla]^ S^lilE iB^f 

^ €^m-5.S. 2.^2.1- 7fl^ *r SUfe °l-g-*H -^71 «<H^lJr# 7fl^^ 

^-71 ^^111 ^^SHr^EH £-*>3o_3. A #7fl; 

A >-§-*Hl ^-"?HJ=-^3.-f 7) (back & slow key)^ <y^o] #7l T-i^^- 
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€^r§: q°S tfl-§-s)^ ^o-|s 7>^^ ^ Ai^^^ ^ 

j^^aI^-j. ^ ^r^m^ ttHS. tflAlofl t^Rr #7|]« 

[3^8" 18] 

*>JI, 514=- Xfi^S)^ ^ ^5)^ iM^lJr A]^> 7 > ^ 

3 ojvfljiL Aj. 7 ] HH^Jl tflAlofl ^ 7 f) ^A}£}±=, ^A]^- 

19] 

MPEG U^-fSLSj- € ^^1^ ^5flti]^ ^A]^0) E^A£E ^S^-fr =^A]^ 

^HS- ^}-§-*}7} ^AT^s-f 7](Immediate Slow Key)* ^^tb -tf 7 j 
« ^i^SH^Hl ^HAl 7-^Hr 
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#(FIF0) y o v ^^-S g}<H^Ji =l £H\H v]t)±<£$.$i\. 2_t\±4\3L z}-zH tfl^ t^sjel 

tt #7] ti]tq^.Als^ #4p§; a^l ^7i*>£), #7] ^^r-i- ^-g-*H # 

71 ti]c]^.X}^§ ^^^^ ^aZf ^<H^1^ Wl^^Al^O) A>^^J 1> OJ^ 

^2)^ Wl^J^jL^ ^fl ^Sl^ tfl<M #3^>^ 

[^^J- 20] 

21] 

14*J-, 17*J- ^ 19^ ^ ^VM-^l SH*!, #71 .S.cJjS.AI^o} ^#^s]^ ( 

^^f5l mSa #*K#, m^r ^l^^^oj) ,g-g.j=L^ N+Kmax7fl^ ^ 
^7l m^l Wm-^-S. ^*>5), Ss» #7] qS. ^ &o] ^><g^^ 
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T^^r* ^ ^ £-^?>2j Sa'^l- Ji-* Sa"^ JL S^o] ^ 

€ -*7l Sa tflAlofl ^- 7 ] ^ Sa'3)- ^ Sa"^ Hrfl 

WW Kmax7fl >g#3 ^ 7fl^ ^ir^^ # 7 ] iLc^#3 

tfi 0V7fl^ o)6\) ^£)^ ^"71 ^fl^7]£] Wm^ 0V7fl^ ^ sj. 

^-fr*\5L7} 7}^ fe^- *fl^ ^-7] Wm^ ^SHSi: Km^: ^t^r #3]; 

^-7] ^^^7lS] £.*J# Wm o} o^oflAi Km+l«i^ N7fl^ ^-jr ^^7}°) ^7> 

^efl^^S. ^*>JL, ^"71 ^-7>^5fl<y^l ^^T^ 0V7fl -gl"i~§- #71 ol^7l^ H^]^ nfl 

^ ^741; ^ 

<3«A oi-o^^^ ^ ^ o.s. r^lli "cM^s €^fl^*<Hi. 

[^T 1 ^ 22) 

14*, 17* * 19* ^ Si^i, ^"71 7^^cH| 7i#S}^ 

^^^^]-7)o1] MPEG t^St-Hl ^*fl Wltq^.A]^^ ^.C]^.A1J:» Z}-Z}- <£^.g. #31 = 

*}*r #7fl» c-1 ^w)*Kr ^3j2.5L SR? *^413l 
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23] 

*)1 14"*, 17* g 19* ^ o}^ Sfri-H $a°H, -SM til^^S^ ^^e)^ w]tq^L 

^ 7fl^r# #71 #^71^ $ ^ o]± g=^. o^o] o}^ = 

^ 3* is}^ *^Jl £^r*f]W3. 

[^^■* 24] 

*fl 14*. 17* 2? 19* ^ # 7 1 HlcjiL H 3) a^;^ 

^J^r ^H8°.S. «Hr cl^l^ *^ai^ ^7fl^*^. 
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